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,QWURGXFWLRQ
7KHXVHRIIHHGDGGLWLYHVKDVEHHQDQLPSRUWDQWSDUWRIDFKLHYLQJVXFFHVVLQSRXOWU\SURGXFWLRQ&RPPRQIHHG
DGGLWLYHV XVHG LQ SRXOWU\ GLHWV LQFOXGH DQWLPLFURELDOV DQWLR[LGDQWV HPXOVLILHUV ELQGHUV S+ FRQWURO DJHQWV
DQGHQ]\PHV 7KH RYHU XVH RI DQWLPLFURELDO SURGXFWV HQGHG XS ZLWK D ORW RI SUREOHPV ERWK IRU DQLPDOV DQG
FRVWXPHUV%DFWHULDOUHVLVWDQFHWRDQWLPLFURELDODJHQWVLVDQH[DPSOHRIWKHVHSUREOHPV-DYHGHWDO%HFDXVH
RI WKLV SUREOHP D EDQ RQ WKH XVH RI DQWLELRWLFVZDV LPSOHPHQWHG .DPHO  7KHUH LV DZLGH VSUHDG XVH RI
DQWLELRWLFDOWHUQDWLYHVOLNHRUJDQLFDFLGVSURELRWLFVPHGLFLQDOSODQWVDQGRUJDQLFDFLGVDQGGHVSLWHRIKLJKHUSULFH




7K\PH Thymus vulgaris LV D PHPEHU RI Lamiaceae IDPLO\ ZLWK WKH PDLQ FRPSRQHQWV RI SKHQROV WK\PRO
DQGFDUYDFURO0LNDLOLHWDO,WLVXVHGWUDGLWLRQDOO\IRUVHYHUDOPHGLFLQDOSXUSRVHVUHVSLUDWRU\
GLVHDVH DQWLPLFURELDO DQWLQRFLFHSWLYH HWF 'HPLU HW DO  7K\PRO DQG FDUYDFURO DUH WKH PDLQ DQWLEDFWHULDO




2UJDQLFDFLGVKDYHEHHQXVHG IRUPRUH WKDQ\HDUV WRSUHYHQWEDFWHULDO DQG IXQJDOGHVWUXFWLRQRI IHHGVWXIIV
*LHVHQ)UHLWDJ%HVLGHVWKH\DUHXWLOL]HGDVDQDOWHUQDWLYHIRUDQWLELRWLFJURZWKSURPRWHUV$*3VLQ
DQLPDOQXWULWLRQ*XDWKLHU+HUQiQGH]HWDO6WHLQHU2UJDQLFDFLGVKDYHDQDQWLPLFURELDOHIIHFW
EHFDXVH WKH\ GLIIXVH WKURXJK WKH EDFWHULDO FHOO PHPEUDQH DQG WKHQ GLVVRFLDWH LQWR DQLRQV DQG SURWRQV WKXV
GLVWXUELQJ WKH HOHFWURQEDODQFH LQVLGH WKH FHOO 3KLOLSVHQ  6HYHUDO VWXGLHV KDYH UHSRUWHG WKDW ERWK GLHWDU\
IRUPLFDQGSURSLRQLFDFLGVUHGXFH6DOPRQHOODDQGE. coli LQVPDOOLQWHVWLQDOFHFDODQGIHFDOFRQWHQWVRIFKLFNHQV
,]DW HW DO D E $O7DUD]L DQG $OVKDZDENHK 0RKDUUHU\ DQG0DK]RQLHK  +LJK DPELHQW

















ZHUH IHG RQ WKH EDVDO GLHWV WR ZKLFK IRUPLF DFLG ZDV DGGHG JNJ DQG ELUGV LQ 7 ZHUH IHG RQ EDVDO GLHW
VXSSOHPHQWHGZLWKWK\PHJNJSOXVIRUPLFDFLGJNJ
&DOFXODWHG DQG FKHPLFDO DQDO\VHV RI GLIIHUHQW GLHWV ZHUH SHUIRUPHG DFFRUGLQJ WR $2$&  'LHW
FRPSRVLWLRQ DQG FKHPLFDO DQDO\VLV DUH VKRZQ LQ WDEOH %LUGV LQ GLIIHUHQW H[SHULPHQWDO JURXSVZHUHZHLJKWHG
LQLWLDOO\WKHQZHHNO\WLOOWKHHQGRIWKHILYHZHHNVH[SHULPHQWDOSHULRG%RG\ZHLJKWGHYHORSPHQWZHLJKWJDLQIHHG
LQWDNHIHHGFRQYHUVLRQUDWLRZHUHFDOFXODWHG
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2.2. Blood samples and carcass traits 
$WWKHHQGRI WKHH[SHULPHQWDOSHULRG WKUHHELUGVUHSOLFDWHRIH[SHULPHQWDOJURXSVZHUHUDQGRPO\FKRVHQ OHIW
RYHUQLJKW LQ WKHZDLWLQJ \DUGZKHUH RQO\ZDWHUZDV DOORZHG (DFK ELUGZDVZHLJKWHG WKHQ KDQJHG VODXJKWHUHG




%ORRG VDPSOHV ZHUH WDNHQ GXULQJ VODXJKWHULQJ 1RQKDHPRO\]HG VHUD ZHUH VHSDUDWHG E\ FHQWULIXJDWLRQ RI
FROOHFWHGEORRGIRUPLQDWUSPVWRUHGLQGHHSIUHH]HUDW&WLOOWLPHRIDQDO\VLV6HUXP$/7$67XULF
DFLGDQGFUHDWLQLQHZHUHDQDO\]HGXVLQJFRPPHUFLDONLWV%LRPDULD)UDQFH
2.3. Measurement of gastro-intestinal pH and Bacterial examination (total colony count of ileal Clostridium spp.) 





S+ZDV GHWHUPLQHG E\ S+PHWHU )RU WRWDO FRORQ\ FRXQW RI LOHDO FORVWULGLDO VSS DSSUR[LPDWHO\  FP OHQJWKV RI
LQWHVWLQDOWUDFWZLWKWLVVXHDQGFRQWHQWVLQWDFWZHUHWDNHQIURPXSSHULOHXPDQWHULRUWR\RONVWDONDQGORZHULOHXP
DQWHULRUWRLOHRFHFDOMXQFWLRQXVLQJDVHSWLFWHFKQLTXHV6DODQLWURHWDO













RI YDULDQFH ^$129$` XVLQJ WKH SUREDELOLW\ OHYHO RI  IRU WKH UHMHFWLRQ RI WKH QXOO K\SQRVLV 6LJQLILFDQW
GLIIHUHQFHV DPRQJ PHDQV ZHUH GHWHUPLQHG E\ WKH 6WXGHQW1HZPDQNXHO WHVW $OO GDWD ZHUH UHFRUGHG RQ DQ
LQGLYLGXDOEDVLVH[FHSWWKHIHHGFRQVXPSWLRQEHFDXVHRIJURXSIHHGLQJ'DWDZHUHH[SUHVVHGDVPHDQV6(0
5HVXOWVDQG'LVFXVVLRQV
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$OO VXSSOHPHQWHGJURXSV VKRZHG DVLJQLILFDQW GHFUHDVH LQ IHHG LQWDNH FRPSDUHG WR FRQWURO RQH7KH UHVXOWV RI
ZHLJKWJDLQDQGIHHGLQWDNHZHUHUHIOHFWHGRQIHHGFRQYHUVLRQUDWLRZKLFKZDVVLJQLILFDQWO\3EHWWHULQDOO
VXSSOHPHQWHG JURXSV FRPSDUHG WR FRQWURO RQH $OO VXSSOHPHQWHG JURXSV KDG D KLJKHU GUHVVLQJ  %0< 
FRPSDUHGWRFRQWURO+RZHYHU7JURXSVXSSOHPHQWHGZLWKWK\PHSOXVIRUPLFDFLGVKRZHGWKHKLJKHVWLQFUHDVHLQ
GUHVVLQJDQG%0<7K\PHVXSSOHPHQWHGJURXSVKDGLQFUHDVHG%:JDLQGUHVVLQJDQG%0<ZKLFKFRXOG
EHDWWULEXWHG WR WKHDQWLR[LGDQWV DQGSKHQROLF VXEVWDQFHSUHVHQW LQ WK\PHZKLFKFDQ UHGXFH WKHKDUPIXOEDFWHULDO
SRSXODWLRQVLQWKHJDVWURLQWHVWLQDOWUDFWDQGLPSURYHWKHOHYHOVRIDEVRUEHGDPLQRDFLGV/HHHWDO+HUQiQGH]HW
DO  DQG  *OoLQ HWDO  7KH FDUYDFURO LQ WK\PH KDV VWLPXODWRU\ HIIHFWV RQ SDQFUHDWLF VHFUHWLRQV /HH
HWDO+HUQiQGH]HWDODQGE\LQFUHDVLQJWKHVHFUHWLRQVRIGLJHVWLYHHQ]\PHVPRUHDPRXQWVRIQXWULHQWV
OLNHDPLQRDFLGVFDQEHGLJHVWHGDQGDEVRUEHGIURPWKHGLJHVWLYHWUDFWDQGWKHUHE\LPSURYHFDUFDVVWUDLWV
7KH HIIHFW RI WK\PH RQ WKH EURLOHUVZDV VWXGLHG E\ 1DYLGDQG0DKPRXG ZKR VKRZHG WKDW WKH XVH RI
GLIIHUHQW OHYHOV   DQGRI WK\PHSRZGHUKDG VLJQLILFDQW HIIHFWV RQ FDUFDVV WUDLWV RI EURLOHUV
37KHKLJKHVWRIEUHDVWDQGWKLJKZHUHREVHUYHGLQJURXSIHGRQWK\PH$OVR1DMDIL
DQG 7RUNL 0 DQG $O.DVVLH UHSRUWHG WKDW WKH JURXS ZKLFK ZDV IHG RQ WK\PHLQFOXGHG GLHW KDG













WK\PHDQGRUHJDQRHVVHQWLDORLOZKLFKDUHPDLQO\ UHVSRQVLEOH IRU WKHFKDUDFWHULVWLF IODYRXULQJ ,QRUGHU WR DVVHVV
WKHLU LQGLYLGXDOHIIHFWV/HHHWDO EDGGHGPJNJRIHDFK WK\PRODQGFDUYDFURO WRDEURLOHUGLHW7KH\




JURZWK GHSUHVVLQJ GLHWV SRVVLEO\ WKURXJK LWV DSSHWLWH VWLPXODWLQJ HIIHFW &LQQDPDOGHK\GH WKHPDLQ SULQFLSOH RI
FLQQDPRQ LV UHVSRQVLEOH IRU WKHFKDUDFWHULVWLFRGRXUDQG LVNQRZQIRU LWVHVWDEOLVKHGSRVLWLRQDVDQ LUUHSODFHDEOH
IODYRXU LQ WKHIRRG LQGXVWU\7KHUHGXFHGIHHG LQWDNH LQ IRUPLFDFLGVXSSOHPHQWHGJURXSUHVXOW LVQRQFRPEDWDEOH
ZLWK6KHLNKHWDODQG+HUQDQGH]HWDOZKRIRXQGQRGLIIHUHQFHLQWKHFXPXODWLYHIHHGFRQVXPSWLRQ
EHWZHHQWKHJURXSVIHGRUJDQLFDFLGVDQGWKHFRQWUROJURXS
3.2. Gastro-intestinal pH and Bacterial examination (total colony count of ileal Clostridium spp.) 
7KHJDVWURLQWHVWLQDOS+RI WKH WUHDWHGFKLFNHQJURXSVZDV LOOXVWUDWHGDW 7DEOH7KH UHVXOWV LQGLFDWHG WKDWD
GLHWDU\ LQFOXVLRQ RI  IRUPLF DFLG ZLWK RU ZLWKRXW WK\PH 7 DQG 7 UHVXOWHG LQ D VLJQLILFDQW S 
UHGXFWLRQLQWKHS+RIFURSJL]]DUGGXRGHQXPMHMXQXPLOHXPFRPSDUHGWRWKHJURXSVXSSOHPHQWHGZLWKWK\PH
RQO\7DQGFRQWURORQH77KHUHVXOWVUHFRUGHGDQXPHULFDOUHGXFWLRQLQWKHS+RIRWKHUJXWSRUWLRQVFHFXP




$OVKDZDENHK DQG.DQDQ ZKR UHSRUWHG WKDW DGGLQJ  )$ WR EURLOHU GLHW UHGXFHG VLJQLILFDQWO\ WKH
LQWHVWLQDO S+ +RZHYHU +HUQDGH] HW DO  DQG $O1DWRXU DQG $OVKDZDENHK  IRXQG LQVLJQLILFDQW
UHGXFWLRQLQWKHLQWHVWLQDOS+IRUEURLOHURQXVLQJ)$
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7KHGDWDRIWRWDO&ORVWULGLXPVSHFLHVFRXQWLQGLIIHUHQWH[SHULPHQWDOJURXSVDUHSUHVHQWHGLQWDEOH7KHUHVXOWV
LQGLFDWHGWKDWWKHUHLVDVLJQLILFDQWGHFUHDVHLQWKHWRWDOFORVWULGLXPVSHFLHVFRXQWLVRODWHGIURPWKHJXWRIWKHJURXSV
IHG RQ  IRUPLF DFLGZLWK RU ZLWKRXW WK\PH 77 FRPSDUHG WR FRQWURO JURXSZLWK QXPHULFDO GHFUHDVH LQ
WK\PH VXSSOHPHQWHG JURXS 7 FRPSDUHG WR FRQWURO RQH&ROL IRUP EDFWHULD LV DQ LQGLFDWRU WRRO IRU LQWHVWLQDO
SHUIRUPDQFH 7K\PH DIIHFW SDWKRJHQLF EDFWHULD E\ FKDQJLQJ FHOO ZDOO EDFWHULDO SHUPHDELOLW\ OHDGLQJ WR SRUH
IRUPDWLRQDQGRVPRWLFVKRFNDQGOHDNDJHRIF\WRSODVPDQGLWVDFWLYHFRQWHQWVRXWVLGHWKHFHOOOHDGLQJWRGHDWKRI
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3.3. Histomorphological examination 
'DWD FRQFHUQLQJ KLVWRPRUSKRORJLFDO SDUDPHWHUV DW WKH HQG RI WKH H[SHULPHQW IRU WKH GLIIHUHQW UHSOLFDWHV RI
H[SHULPHQWDOJURXSVDUHSUHVHQWHGLQWDEOHV5HVXOWVUHYHDOHGWKDWWKHUHZDVDVLJQLILFDQW3LQFUHDVHLQ
YLOOXVKHLJKWLQ77JURXSVDQGQXPHULFDOLQFUHDVHLQ7FRPSDUHGWR7FRQWUROJURXS9LOOXVFU\SWUDWLRVKRZHG
D VLJQLILFDQW 3  LPSURYHPHQW LQ 77 JURXSV DQG QXPHULFDO LQFUHDVH LQ 7 JURXS FRPSDUHG WR FRQWURO
JURXS2XU UHVXOWV DUH LQ DJUHHPHQWZLWK WKRVH REWDLQHGE\.KDNVDU HW DO ZKR LQYHVWLJDWHG WKH HIIHFW RI
HQ]\PH (QGRIHHG: ((: DW  DQG  WK\PH HVVHQWLDO RLO 7(2 SURELRWLF 3ULPDODF

33 DQG QRQIHHG
DGGLWLYH RQ LQWHVWLQDO KLVWRPRUSKRORJ\ RI EURLOHUV IHG ZKHDWEDVHG GLHW  7KH\ SRLQWHG RXW WKDW 7(2 LQ GLHW






al. 6NODQ+RZHYHU K\GURDOFKRKROLFSODQW H[WUDFWV IURP VDJH WK\PH DQG URVHPDU\ OHDYHVGLGQRW
H[HUWDQ\LQIOXHQFHRQLQWHVWLQDO9+96DQG&'*DUFLDet al*KD]DODKHWDOUHSRUWHGWKDW9LOOXV
KHLJKW ZDV VLJQLILFDQWO\ S LQFUHDVHG E\ IRUPLF DFLG VXSSOHPHQWDWLRQ   DQG  FRPSDUHG WR
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7DEOH9LOOLKHLJKWFU\SWGHSWKDQGYLOOXVFUHSWUDWLRLQGLIIHUHQWH[SHULPHQWDOJURXSVDWWKHHQGRIWKHH[SHULPHQW
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3YDOXH   
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3.4. Immune response 
7KH GDWD RI WKH VSOHHQ O\PSKRF\WH FRXQW LQ GLIIHUHQW H[SHULPHQWDO JURXSV DW WKH HQG RI WKH H[SHULPHQW DUH
LOOXVWUDWHGLQWDEOH7KHUHVXOWVUHYHDOHGWKDWWKHUHZDVDVLJQLILFDQWLQFUHDVHLQVSOHHQO\PSKRF\WHFRXQWLQ7
77FRPSDUHGWR72XUUHVXOWVRIWK\PHGLVDJUHHZLWKWKRVHRI1DYLGDQG0DKPRXGZKRFRQFOXGHG
















3.5. Serum parameters 
5HVXOWVRIVHUXPSDUDPHWHUVDWWKHHQGRIWKHH[SHULPHQWIRUWKHGLIIHUHQWUHSOLFDWHVRIH[SHULPHQWDOJURXSVDUH
LOOXVWUDWHGLQWDEOH7K\PHVXSSOHPHQWDWLRQRUIRUPLFDFLGVXSSOHPHQWDWLRQKDGQRVLJQLILFDQWHIIHFWRQVHUXP
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